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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a MOSFET 
which functions as a device of short gate length and is 
less affected by the resistance of a gate electrode which 
causes a signal transmission delay. 

SOLUTION: A polysilicon 17 is deposited on the side of 
a structure covered with a PSG film 1 6 and a first PSG 
side wall 18, and furthermore a structure where a 
second BSG side wall 19 is provided is formed (F), and 
an empty space whose width is specified by the second 
side wall 1 9 is formed above the polysilicon 1 7 by 
etching (G). Then, a silicon 21 is deposited in the empty 
space to form a structure (H), and then the silicon 21 is 
turned to silicide, whereby a gate electrode with a 
silicide 23 whose width is larger than a width (gate 
length) on a substrate 11 side is formed (J). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] MOSFET to which the direction of the channel lay length by the side of a silicide layer 
is characterized by being the configuration where the configuration of the cross section of the 
direction of a source drain of said gate electrode is longer than the channel lay length by the 
side of a semi-conductor substrate in MOSFET equipped with the gate electrode which has a 
silicide layer on the surface. 

[Claim 2] It is the gate electrode which has a silicide layer on the surface. The direction of the 
channel lay length by the side of a silicide layer The gate electrode whose channel lay length of 
the lower part which it is longer than the channel lay length by the side of a semi-conductor 
substrate, and is a part from a semi-conductor substrate side to predetermined height is about 1 
constant value, The 1st sidewall with which said lower side face and its side face of said gate 
electrode are in contact and whose height is said predetermined height mostly, MOSFET 
characterized by having the 2nd sidewall to which the side face and side face of said 1st sidewall 
are in contact with a part of side face of a different part from said lower part of said gate 
electrode, and the list. 

[Claim 3] In the manufacture approach of MOSFET equipped with the gate electrode which has a 
silicide layer on the surface The structure formation process for gate electrodes which forms 
the structure for gate electrodes which carried out the laminating of the gate electrode element 
which consists of gate oxide and silicon on a semi-conductor substrate, The 1st sidewall 
formation process which forms the 1 st sidewall in the side face of the structure for gate 
electrodes formed with this structure formation process for gate electrodes, The 2nd sidewall 
formation process which forms the 2nd sidewall with the height higher than the 1 st sidewall from 
said semi-conductor substrate in the side face of the 1st sidewall formed with this 1st sidewall 
formation process, The manufacture approach of MOSFET containing the silicon deposition 
process which deposits silicon on the part pinched by the 2nd sidewall formed with this 2nd 
sidewall formation process, and the silicide formation process which forms silicide in the surface 
of the silicon deposited at this silicon deposition process. 

[Claim 4] In the manufacture approach of MOSFET equipped with the gate electrode which has a 
silicide layer on the surface The structure formation process for gate electrodes which forms 
the structure for gate electrodes which carried out the laminating of the 1 st ingredient layer 
which is a layer which consists of a gate electrode element which consists of gate oxide and 
silicon, and the 1st ingredient on a semi-conductor substrate, The 1st sidewall formation 
process which forms the 1st sidewall which consists of said 1st ingredient in the side face of the 
structure for gate electrodes formed with this structure formation process for gate electrodes, 
The 2nd sidewall formation process which forms the 2nd sidewall which consists of the 2nd 
different ingredient from said 1 st ingredient in the side face of the 1 st sidewall formed with this 
1st sidewall formation process, On the conditions that the etch rate to said 1st ingredient is 
quicker than the etch rate to said 2nd ingredient By etching said semi-conductor substrate in 
which the 2nd sidewall was formed with said 2nd sidewall formation process The removal 
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process which removes said a part of 1st sidewall in the 1st ingredient layer list prepared on said 
gate electrode element, The manufacture approach of MOSFET containing the silicon deposition 
process which deposits silicon on the part from which said 1 st ingredient was removed according 
to this removal process, and the silicide formation process which forms silicide in the surface of 
the silicon deposited at this silicon deposition process. 

[Claim 5] It is the manufacture approach of MOSFET according to claim 4 which said 1st 

ingredient and said 2nd ingredient are PSG and NSG, respectively, and is characterized by said 

removal process being a process which etches using a hydrofluoric acid. 

[Claim 6] It is the manufacture approach of MOSFET according to claim 5 which said 1st 

ingredient and said 2nd ingredient are PSG and BSG, respectively, and is characterized by said 

removal process being a process which etches using a hydrofluoric acid. 

[Claim 7] The manufacture approach of MOSFET according to claim 4 to 6 characterized by 

being the process on which said silicon deposition process deposits silicon on the conditions in 

which silicon carries out selective growth. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the invention] Especially this invention relates to MOSFET equipped with the gate 
electrode which has a silicide layer on the surface, and its manufacture approach about the 
manufacture approach of MOSFET (metal-oxide-semiconducter field effect transistor) and 
MOSFET. 
[0002] 

[Description of the Prior Art] In recent years, the signal propagation delay resulting from 
electrode wiring resistance poses a serious problem by detailed-ization of electrode wiring 
accompanying high integration of LSI. For this reason, although the gate electrode (called the 
gate electrode of polycide structure) which consists of polish recon, silicon, and silicide that is a 
metaled compound is conventionally used in the field of MOSLSI to which especially high 
integration is progressing, the salicide process which can carry out [ low **** ]-izing of a gate 
electrode and the source drain field to coincidence attracts attention. 
[0003] Hereafter, the outline of the formation procedure of the gate electrode by the 
conventional salicide process is explained using drawing 6 . When forming silicide by the salicide 
process, the structure where the component isolation region 32, gate oxide 33, the polish recon 
34 for gate electrodes, a sidewall 35, etc. were formed on the semi-conductor substrate 31 
which consists of silicon as shown in drawing 6 (A) first is manufactured in the same procedure 
as the time of not using silicide. 

[0004] That is, after the thermal oxidation film is formed on the semi-conductor substrate 31, 
the silicon nitride (Si3N4) film is formed by CVD. Subsequently, some silicon nitride films are 
removed so that silicon nitride may remain only in the field made into an active field with 
lithography and an etching technique. And after the ion implantation for parasitic transistor 
formation prevention is performed, wet O diacid-ization of the semi-conductor substrate 31 is 
performed by using silicon nitride as a mask, and the component isolation region 32 is formed. 
Then, an oxide film is removed by the silicon nitride film list, and gate oxide 33 is formed on the 
semi-conductor substrate 31 of thermal oxidation for the second time. 
[0005] Subsequently, after the ion implantation for threshold adjustment (channel ion 
implantation) is performed, a polish recon layer is formed. And to the polish recon layer, etching 
by patterning and RIE (reactive ion etching) equipment using a resist is performed, and the polish 
recon 34 used as a gate electrode is formed. Subsequently, the silicon oxide film etc. 
accumulates all over a substrate by CVD etc. And etchback of the silicon oxide film concerned is 
carried out by an RIE system etc., and a sidewall 35 is formed. In addition, the ion implantation 
for forming the source drain field 37 in the semi-conductor substrate 31 also before and after 
sidewall 35 formation is performed (not shown [ the part which carried out the ion implantation in 
the source drain field ], since it is easy). 

[0006] After the structure shown in drawing 6 (A) is formed in such a procedure, as shown in 
drawin g 6 (B), titanium (Ti) 36 accumulates on the front face of the structure concerned. Then, 
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the structure which titanium 36 deposited is heat-treated for example, in nitrogen-gas- 
atmosphere mind, and silicide (TiSi2) 38 is formed of the silicide-ized reaction of the polish 
recon 34 and the titanium 36 on it. Under the present circumstances, silicide 38' is also formed 
on the source drain field 37 of the reaction of the silicon of the source drain field 37, and the 
titanium 36 on it. Subsequently, the structure ( drawin g 6 (C)) of having a source drain field in 
the gate electrode list which has silicide on the front face is manufactured by removing silicon, 
the titanium which did not react, and nitrogen and the titanium (TiN) which reacted by wet 
etching. Then, according to the usual MOSFET production process, an insulator layer, a contact 
hole, and aluminum wiring are formed, and MOSFET is completed. 

[0007] Thus, if this process is used, since silicide can be formed in the part in which silicon 
exists in self align, without changing the manufacture procedure of the conventional MOSFET a 
lot, the gate electrode of low resistance can be formed comparatively easily. 
[0008] However, if a gate electrode (MOSFET) is manufactured with the procedure mentioned 
above, as shown in drawing 6 (C), silicide 38 with the thin thickness in both ends will be formed. 
That is, there .was a problem in which a gate electrode with the low rate of the silicide occupied 
to the total cross section of a gate electrode will be formed. 

[0009] In order to solve this problem, in the technique given in JP,7-45823,A, the gate electrode 
(MOSFET) is manufactured in the procedure as shown in drawin g 7 . That is, with this technique, 
in case the structure equivalent to drawing 6 (A) is formed, dry etching is performed for a long 
time, and as shown in draw i n g 7 (A), the structure of having the sidewall 35 with height lower 
than the polish recon 34 is formed. Subsequently, titanium 36 is deposited on up to the structure 
concerned as shown in dr awin g 7 (B). Then, silicide 38 and 38' are formed by heat treatment 
( drawing 7 (C)). And by removing unreacted titanium, as shown in drawing 7 (D), the silicide 38 
of uniform thickness is formed on the polish recon 34. 
[0010] 

[Problem(s) to be Solved by the Invention] the case where the silicide-ized metal represented by 
titanium is only deposited on polish recon according to the technique given in above-mentioned 
JP,7-45823,A — comparing — low — a gate electrode [ **** ] can be formed. However, since 
over^etching is needed for manufacture of MOSFET using the technique concerned, the polish 
recon for gate electrodes will wear the damage by etching. Moreover, the oxide film on a source 
drain field sleeps together, and the source drain field under the oxide film also becomes wearing 
the damage by etching. For this reason, even if the gate electrode of low resistance is obtained, 
it is also considered that the property as the whole device deteriorates. 

[001 1] Furthermore, it is known that the resistivity of titanium silicide will increase, so that the 
width of face (it is written as gate length below channel lay length; of the gate electrode shown 
by the arrow head 39 in drawin g 7 (D)) becomes narrow. For example, the gate length 
dependency of the sheet resistance of titanium silicide as (1 994) shown in drawing 8 is reported 
by Goto s and others paper (IEICE TRANS.ELECTRON., E77-C, and P.480-485). When gate 
length is 0.5 micrometers or more so that clearly from drawing, the titanium silicide which has 
the almost same sheet resistance is formed. However, when gate length is made shorter than 0.5 
micrometers, the sheet resistance of the titanium silicide formed increases as gate length 
becomes short, and gate length has become [ the rate of increase ] very large in the field 0.3 
micrometers or less especially. In addition, it is thought that such a phenomenon is produced for 
the following reasons. 

[0012] the time of annealing — the inside of titanium silicide — comparatively — high — from 
C49 phase [ **** ] — low — the phase transition to C54 phase [ **** ] — happening — as the 
result — low — titanium silicide [ **** ] is formed. However, to the particle size of C49 phase 
being hundreds of nm, the particle size of C54 phase is large and is usually set to several 
micrometers from it. For this reason, when gate length is shortened, the phase transition from 
C49 phase by annealing to C54 phase will be controlled. Furthermore, if gate length becomes 
small, since the effect of the open circuit by condensation of silicide will also be added, the 
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sheet resistance of silicide is considered that gate length followed on becoming short and it is 
increasing. 

[001 3] Therefore, when the gate electrode which has gate length [ being short (for example, 
about 0.2 micrometers) ] is formed using the above-mentioned technique, the gate electrode will 
contain the silicide of comparatively high resistance. That is, short gate length's MOSFET 
manufactured by the above-mentioned technique will be influenced of the signal propagation 
delay by the resistance of a gate electrode. 

[0014] Then, the technical problem of this invention is for the effect of the signal propagation 
delay to function as a device which has short gate length, and according to the resistance of a 
gate electrode moreover to offer few MOSFETs. 

[0015] Moreover, other technical problems of this invention are to offer the manufacture 
approach that such an MOSFET can be manufactured easily. 
[001 6] 

[Means for Solving the Problem] In this invention, in order to solve the above-mentioned 
technical problem, , it faces constituting MOSFET equipped with the gate electrode which has a . 
silicide layer on the surface, and the direction of the channel lay length by the side of a silicide 
layer adopts the gate electrode of the configuration where the configuration of the cross section 
of the direction of a source drain is longer than the channel lay length by the side of a semi- 
conductor substrate. 

[001 7] It is more specifically the gate electrode which has a (b) silicide layer on the surface. The 
gate electrode whose channel lay length of the lower part the channel lay length by the side of a 
silicide layer is longer than the channel lay length by the side of a semi-conductor substrate, and 
it is [ lower part ] a part from a semi-conductor substrate side to predetermined height is about 
1 constant value, The 1 st sidewall with which the lower side face and side face of a (b) gate 
electrode are in contact and whose height is predetermined height mostly, (Ha) MOSFET is 
constituted using the 2nd sidewall to which the side face and side face of the 1st sidewall are in 
contact with a part of side face of a different part from the lower part of a gate electrode, and 
the list. 

[0018] If such a configuration is adopted, since the width of face of the part in which silicide is 
formed independently of gate length can be set up, it will function as a device which has short 
gate length, and, moreover, the effect of the signal propagation delay by the resistance of a gate 
electrode can realize few MOSFETs. 

[0019] moreover, by the manufacture approach of the 1st MOSFET of this invention In case 
MOSFET equipped with the gate electrode which has a silicide layer on the surface is 
manufactured (i) The structure formation process for gate electrodes which forms the structure 
for gate electrodes which carried out the laminating of the gate electrode element which 
consists of gate oxide and silicon on a semi-conductor substrate, (ii) The 1st sidewall formation 
process which forms the 1st sidewall in the side face of the structure for gate electrodes formed 
with this structure formation process for gate electrodes, The 2nd sidewall formation process 
which forms the 2nd sidewall with the height higher than the 1st sidewall from a semi-conductor 
substrate in the side face of the 1st sidewall formed with this 1st sidewall formation process, (iii) 
(iv) The silicon deposition process which deposits silicon on the part pinched by the 2nd sidewall 
formed with this 2nd sidewall formation process, and the silicide formation process which forms 
silicide in the surface of the silicon deposited at this silicon deposition process are used. 
[0020] That is, by the manufacture approach of the 1st MOSFET of this invention, the direction 
of the channel lay length of the side in which silicide is formed forms the polish recon of a 
configuration longer than the channel lay length by the side of a semi-conductor substrate by 
dividing and forming the polish recon used as a gate electrode in two steps using two sidewalls. 
And by forming silicide on the polish recon which has the configuration concerned, it has short 
gate length and, moreover, the effect of the signal propagation delay by the resistance of a gate 
electrode obtains few gate electrodes (MOSFET). 
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[0021] moreover, by the manufacture approach of the 2nd MOSFET of this invention In case 
MOSFET equipped with the gate electrode which has a silicide layer on the surface is 
manufactured (a) The structure formation process for gate electrodes which forms the structure 
for gate electrodes which carried out the laminating of the 1 st ingredient layer which is a layer 
which consists of a gate electrode element which consists of gate oxide and silicon, and the 1st 
ingredient on a semi-conductor substrate, (b) The 1 st sidewall formation process which forms 
the 1 st sidewall which consists of the 1 st ingredient in the side face of the structure for gate 
electrodes formed with this structure formation process for gate electrodes, (c) The 2nd sidewall 
formation process which forms the 2nd sidewall which consists of the 2nd different ingredient 
from the 1st ingredient in the side face of the 1st sidewall formed with this 1st sidewall 
formation process, (d) on the conditions that the etch rate to the 1st ingredient is quicker than 
the etch rate to the 2nd ingredient By etching the semi-conductor substrate in which the 2nd 
sidewall was formed with the 2nd sidewall formation process The removal process which 
removes a part of 1st sidewall in the 1st ingredient layer list prepared on the gate electrode 
element, (e) — the silicon deposition process which deposits silicon on the part from which the 
1st ingredient was removed according to this removal process, and (f) — the silicide formation 
process which forms silicide in the surface of the silicon deposited at this silicon deposition 
process is used. 

[0022] That is, by the manufacture approach of the 2nd MOSFET of this invention, the 1st 
sidewall which consists of the 1st ingredient is formed in the side face of the structure for gate 
electrodes where the 1st ingredient layer was prepared on the gate electrode element which 
consists of silicon, and the 2nd sidewall which consists of the 2nd ingredient is further formed in 
the side face of the 1 st sidewall. And a part of 1 st ingredient layer prepared in the upper part of 
a gate electrode element and 1 st sidewall are removed by etching the semi-conductor substrate 
with which the 2nd sidewall etc. was formed on the conditions that the etch rate to the 1st 
ingredient is quicker than the etch rate to the 2nd ingredient. That is, the space where the width 
of face is determined as the upper part of a gate electrode element by the 2nd sidewall with 
width of face wider than a gate electrode element is generated. And by forming silicide on the 
silicon which deposited and deposited silicon in the space, it has short gate length and, 
moreover, the effect of the signal propagation delay by the resistance of a gate electrode forms 
few gate electrodes. 

[0023] In addition, if it is the combination from which an etch rate differs as the 1st ingredient 
and the 2nd ingredient in case MOSFET is manufactured by the manufacture approach of the 
2nd MOSFET, the combination of any ingredients can be used. For example, as the 1st ingredient 
and the 2nd ingredient, PSG and NSG may be used and PSG and BSG may be used as the 1st 
ingredient and the 2nd ingredient, respectively. In addition, when using these ingredients, the 
process which etches using a hydrofluoric acid as a removal process can be adopted. 
[0024] Moreover, in case the manufacture approach of the 2nd MOSFET is used, it is desirable 
to adopt the process from which silicon deposits silicon on silicon as a silicon deposition process 
on the conditions which grow alternatively. 
[0025] 

[Embodiment of the Invention] Hereafter, based on an example, this invention is explained 
concretely. 

The <1st example> The cross-section structure of MOSFET by the 1st example is shown in 
drawin g 1 . As illustrated, MOSFET of this example is equipped with the gate electrode which 
consists of silicide 23 and polish recon 24 and in which the width of face 25 by the side of the 
single crystal silicon substrate 11 has a configuration shorter than the width of face 27 by the 
side of silicide 23. Moreover, MOSFET is equipped with the 1st sidewall 18 which has the almost 
same height as the part concerned to which the width of face of the lower part of a gate 
electrode touched the narrow part. Furthermore, MOSFET equips the 1st sidewall 18 and a list 
with the 2nd sidewall 1 9 to which the width of face of the upper part of a gate electrode touched 
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a part of large part. 

[0026] Hereafter, the manufacture procedure of Book MOSFET is explained using drawin g 2 and 
drawin g 3 . In addition, below, the publication about the impurity doping processing of explanation 
performed for convenience for formation of a source field, a drain field, etc. or the reduction in 
resistance of a gate electrode is carried out to omitting. 

[0027] In case Book MOSFET is manufactured, as shown in drawing 2 (A), the component 
isolation region 12 which becomes the single crystal silicon substrate 11 from a silicon oxide 
(Si02), and the silicon oxide layer 13 used as gate oxide are first formed with the procedure 
already explained using drawing 6 . In addition, thickness of the silicon oxide film 13 is set to 
10nm in this example. 

[0028] Subsequently, as shown in drawing 2 (B), the polish recon (polycrystalline silicon) film 14 
and the PSG (phospho-silicateglass) film 1 5 are formed on the silicon oxide film 1 3 at 
component isolation region 1 2 list. In addition, although especially the formation approach of 
these film is not limited, in this example, the polish recon film 14 and the PSG film 15 are 
produced using CVD (chemical vapor deposition). Moreover, the thickness of the polish recon 
film 14 and the PSG film 15 may be 300nm and 150nm, respectively. 

[0029] And by carrying out patterning of the PSG film 1 5, as shown in drawing 2 (C), the PSG 
film 1 6 which has the same width of face 25 as the gate length of the gate electrode to form is 
formed. In addition, width of face 25 is set to 0.2 micrometers in this example. Subsequently, the 
polish recon 1 7 used as the component of a gate electrode is formed by etching the polish recon 
film 14, using the PSG film 16 as an etching mask ( drawing 2 (D)). 

[0030] Next, the PSG film used as the 1st sidewall is deposited. Dry etching of this PSG film is 
carried out using an RIE system, and as shown in drawin g 2 (E), the 1 st sidewall 1 8 is formed in 
the side face of the PSG film 16 and the polish recon 17. In addition, in this example, the 1st 
sidewall 1 8 whose width of face 26 is 0.05 micrometers is formed by dry etching with deposition 
of the PSG film by CVD which made SiH4, PH3, and oxygen material gas. 

[0031] Subsequently, in order to acquire the structure where the 2nd sidewall 19 was formed in 
the side face of the 1 st sidewall 1 8 as shown in drawing 3 (F), the same processing as having 
gone [ of formation of the 1st sidewall 18 ] to accumulate is performed using NSG (non-doped 
silicate glass). That is, the 2nd sidewall 1 9 is formed by CVD using ozone (03) and TEOS (tetra- 
ethyl-ortho-silicate, Si4 (OCH2CH3)) performing deposition of the NSG film, and carrying out 
etchback of the deposited NSG film. 

[0032] Then, the PSG film is etched by the wet etching which used the hydrofluoric acid (HF) as 
the etching reagent 1%. As shown in drawin g 4 , since it is quick compared with NSG, if the 
etching rate of PSG by HF performs the above-mentioned processing to the structure shown in 
drawin g 3 (F), while the NSG film 19 will be etched slightly, the PSG film 16 on the polish recon 
17 and the upper part of the 1st sidewall 18 are etched. Consequently, the structure of having 
opening is formed in the both sides of the polish recon 1 7 as shown in drawin g 3 (G). Moreover, 
since the silicon oxide film 1 3 which is [ on the single crystal silicon substrate 11] exposed is 
also etched, on the single crystal silicon substrate 1 1 , only the silicon oxide film which functions 
as gate oxide 20 remains. 

[0033] Next, selective growth of silicon is performed on the structure shown in drawing 3 (G). 
Consequently, as shown in draw i n g 3 (H), the silicon film 21 is formed on the field which silicon 
had exposed. In addition, single crystal silicon grows on the single crystal silicon substrate 1 1, 
and polish recon grows on the polish recon 1 7. 

[0034] Then, on the structure in which the silicon film 21 was formed, as shown in drawin g 3 (I), 
the titanium (Ti) film 22 is produced by sputtering. And 1st short-time annealing (Rapid Thermal 
Anneal) is performed for 30 seconds at 600-700 degrees C among nitrogen. Of this short-time 
annealing, the silicon 21 of the single crystal silicon substrate 11 and a gate electrode surface 
and the titanium film 22 react, and titanium silicide is formed, subsequently, after removing the 
titanium nitride and unreacted titanium which be generated by short-time annealing using an 
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ammonia filtered water (water 3, ammonia 1 p mixture of the rate of a hydrogen peroxide 1 ), as 
showed in drawing 3 (J), the structure equip with the silicide film 23 and 23* on a source drain 
field be form in a gate electrode and a list by performing 2nd short-time annealing for 10 
seconds at 750-850 degrees C among nitrogen. 

[0035] Now, the resistance will become remarkably high when silicide with width of face narrower 
than about 0.3 micrometers is formed, as mentioned above. However, the polish recon for gate 
electrodes which is contained in the structure shown in drawing 3 (J) and which consists of 
polish recons 17 and 21 Although gate length 25 the very thing is 0.2 micrometers smaller than 
0.3 micrometers the width of face 27 by the side of silicide 23 — comparatively — low — about 
[ which can form silicide / **** ] — it is 0.3(= 0.2+0.05x2) mum (in this example, as mentioned 
above, width of face of the 1 st sidewall is set to 0.05 micrometers), for this reason, the structure 
( drawin g 3 (J)) formed by performing deposition and annealing of titanium to the structure 
concerned — comparatively — low — it will have a gate electrode containing silicide [ **** ] 23. 

[0036] If it puts in another way, according to the procedure mentioned above, with the 
conventional MOSFET structure equipped with the gate electrode which has about 0.2- 
micrometer gate length, and has low (there is little effect of a signal propagation delay) 
resistance, for example, MOSFET which was not able to be realized can be obtained easily. In 
addition, since this manufacture procedure serves as a process which does not need OBAETCHI 
of the long duration by dry etching, when this manufacture procedure is used, a source drain 
field does not receive a damage. Moreover, since the PSG film is formed on gate polish recon in 
case dry etching is performed, a gate electrode does not receive a damage at all. 
[0037] The <2nd example> In the 2nd example, MOSFET is manufactured using an ingredient 
which is different from the 1st example in formation of the 2nd sidewall. Hereafter, the structure 
of MOSFET of the 2nd example and a manufacture procedure are explained using drawing 5 . In 
addition, since the procedure until it forms the 1st sidewall is the same as it of the 1st example, 
explanation is given to omit 

[0038] By this example, the 2nd sidewall 19 is formed after formation of the 1st sidewall (refer to 
drawin g 2 (E)) using BSG (boro-silicate glass) ( drawing 5 (F)). And etching by the hydrofluoric 
acid (HF) is performed 1% like the 1st example after formation of the 2nd sidewall 19. As shown 
in drawing 4 , since the etching rate of PSG to HF is higher than that of BSG, the PSG film 16 
on the polish recon 17, the upper part of a sidewall 18, etc. are too etched alternatively by this 
processing, and the structure shown in drawin g 6 (G) is formed. 

[0039] Therefore, as shown in drawin g 6 (H) - (I), MOSFET equipped with the gate electrode 
which has about 0.2-micrometer gate length, and has low resistance is formed like the 1st 
example after this by performing selective growth of silicon 21, deposition of the titanium film 22, 
and silicide-ization by annealing. 

[0040] <Modification> Various kinds of deformation is possible for the manufacture procedure 
shown in each above-mentioned example. For example, the combination of the ingredient which 
can be used for forming the 1st sidewall and the 2nd sidewall is not restricted to PSG, and NSG, 
PSG and BSG, and if an ingredient into which the 1 st sidewall is etched alternatively is 
combined, what kind of combination can also be used for it. For example, the 1st sidewall may be 
formed from BPSG (boro-phospho-silicate glass), and the 2nd sidewall may be formed from NSG 
or BSG (boro-silicate glass). In addition, a hydrofluoric acid can be used as an etching reagent 
also in this case. Moreover, the ingredient of the film formed on the polish recon 17 shall be 
differed from the ingredient of the 1st sidewall. 

[0041] Furthermore, structure as shown in drawing 3 (F) may be formed by using a nitride for 
formation of the 1 st sidewall at formation of oxide and the 2nd sidewall, and etching on 
conditions into which oxide is etched alternatively. 

[0042] Moreover, although it becomes complicated [ a production process ], formation of the 2nd 
sidewall can also be performed using a resist pattern. And although the gate electrode which has 
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titanium silicide is formed in each example, in order to form the gate electrode which has the 
silicide of other metals, such as not only titanium but a tungsten (W), molybdenum (Mo), a 
tantalum (Ta), platinum (Pt), cobalt (Co), nickel (nickel), etc., naturally this technique may be 
applied. Furthermore, naturally the thickness or the formation approach of each film formed in 
manufacture of MOSFET are not restricted to the above-mentioned thing. 
[0043] 

[Effect of the Invention] Since the direction of the channel lay length by the side of a silicide 
layer has the gate electrode of a configuration longer than the channel lay length by the side of a 
semi-conductor substrate, MOSFET of this invention has short gate length, and, moreover, 
functions as a device with little effect of the signal wave delay by the resistance of a gate 
electrode. Moreover, according to the manufacture approach of MOSFET of this invention, the 
above MOSFETs can manufacture easily. 



[Translation done.] 
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ar, 0. 2/tmifioy-hs*tu fro. fgv> ai 30 

ffl**. Se*tDMOSFET«iiT*«*3g^Rr«iT-*o 
fcMO S F E T£S^tCf#£C£frffl*3C£fc:ft3o 

Ax^£>#g£Lft^yn^X£ftoT^£<D 
T% *«»^MB*JH^fc»&* V-X - FU^O®*** 
^-s?*S»*cfctft^o Wxy^yy 

t/\> 40 

[0 0 3 7] <S2*»i> S2HfiEfflJT*«. 

F^*-;l/OffMtc, ^iHjfi»Ji:ttaftSttS*fflt^ 

TMOSFETtfKUnSo WT, B5*ffl^T, IB 

2^sbwjomo s f e T<offim. «jB#jwtBiwr*o 
ft*, sg 1 *m vv*-ns*m&'tz>mT*<D^m\<t, m 

[0 0 3 8] Sl^F^t-WMll (H2(E)# 
(boro-silicate glass) ^ffl^TMt§ (1^5 50 
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(F)) 0 fit, SI2U->f K**-;H 9^Mi, JH 
l*JSCTfclRiaitC. l%7^fb!k3Rlt (HF) tCci:£x 
7fyy«79o S4 lC^LT&£J:-Mc, HFlctt*r 
SPSG(DX7f>yi/-Ki, BSGOftlJ:f)tlS 
i^<DT% C Oolite <£ 9 > -W**). ^U^Unvl 7± 

^PSGll 6. -»>f F->*— 8 <D±JBH^a«W 

tcx^^y^tu ^6 (o tc^b/c^^ffM^n 

[0039] fi£oT. B6 (H) - (I) IC^LfcJ: 5 

fb*t7-5cl4:K:<koT. SffO. 2 /im£>y— Fg**f 
U fro, ffiV^gStffi*J$oy-Fmffi*«^«MOS 
F E.T#»/a.S*l*.o 

[0040] <**«>±ELfe#*tt<MJi:^bfcaaja 

«tf»OSi*'&to«a:tt> PSGtNSG, PSGhBS 
G£ffi6ft*fcOTti:ft<. m 1 ^-r K*>*-;l/tflR 

ir<D<fc«5ftsa^-&tJ^fflt^s<:i:tm*§o 

f£\ WZ 1 F B P S G (boro-phospho-s 
ilicate glass) A^MU ^2it^ K")^— 
N S G&£lW£B S G (boro-silicate glass) fr£J& 
/£LT&&V\> ft*, COi&t, Xy^yj&^LT 

n^l 7±tC^j£LT*<JS^W&£\ Sl^K»>* 

- /KDWB £ fc* lift £ fe <D £ *T £ c i: t> £ o 

[004 1] 2 etc m iv* wx—froj&jmcfflt 

friMiR W x^fy^nsJ:^ ft ^ff T^x ^ ^ > y * 

fto CtlC£-DT. m3 (F) tC^Lfdcfc^ft^ig^ 
[0 0 4 2] Sfc, K3gXSti:1SKI^ft^fr. S2^ 

■T. ^>^Xr> (W) . ^U7fV (Mo) , 

;l/ (Ta),fi4(Pt), a/Vl/h (C o) , X7^r 

;i/ (n i) ft^oft&o^jBo^ui^-r F**rr*y-F 

St^So $5»tC> MOS F ETOSifitclJBfigsnSS 
[0 0 4 3] 

*»M0 S F E T«. FS 
RiJtO^-v ^7l/7i IrIO«*«)**V ^WttSfifiiJO^-^^ 

tc £ £ fi^m&iisofgsfr ^>ft u x l t mm 
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Of, ±§e<D«£5&M0 S F E TtfSSlcfiig-eSSo 

[0 1] 1 ^iWUfciSMO S F E TOIJfi 

[H2] *mn<DW, 1 *ffi0Jfc:<fc5MO S F E TO^ag 

[H3] **W<D«l*JII«l*c:<fc*MOS FET<D§BS 

[H4] SlS/Uy-h5?7XO, 5%HFtC<fc«Xy 
•^t'— h£r^L/c0-£&3 o 
[0 5] *»W©S2*M«fc<fc3MOS F ETOSig 

nMOSFE T<D*iS*^-rBffffiHT*feSo 
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